Abstract
22
Yeasts are able to use a wide range of carbon and energy 23 sources. When fermentable sugars are present, genes encoding 24 enzymes required for the breakdown of non-fermentable carbon 25 sources are normally turned off through a complex mechanism 26 of gene regulation termed glucose repression [1] . This 27 mechanism additionally maintains the diminution of the mito-28 chondrial and peroxisomal compartments. As sugar fermenta-29 tion proceeds, mitochondrial enzymes required to oxidize 30 ethanol become derepressed following a metabolic rearrange-31 ment termed the diauxic shift. Utilization of fatty acids, which 32 are degraded via peroxisomal β-oxidation to produce acetyl-33 CoA and reduced nicotinamide electron carriers, similarly 34 requires the respiratory chain to yield energy. For C 2 35 compounds such as acetate to be diverted to biosynthesis, the 36 glyoxylate cycle is additionally engaged to enable the net syn-37 thesis of C 4 metabolites for gluconeogenesis.
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164 LexA fusions, Oaf1p was shown to be stimulated by oleic 165 acid.
166
On the other hand, the transcriptional activity of both Pip2p 167 and Oaf1p is directly repressed by glucose. When expressed in 168 cells as LexA-fusions from the constitutive ADH1 promoter, 169 concomitant addition to the medium of both oleic acid and 170 glucose completely repressed the transcriptional activity of the 171 two factors, whereas dual addition of fatty acids plus raffinose 172 or glycerol did not block the fatty acid mediated-transcrip-173 tional response [23] . This observation indicates that glucose 174 repression is dominant over oleic acid induction [17] . 175 Propagation of cells on medium consisting of fatty acids and 176 glycerol can be exploited to induce peroxisomes in yeast 177 mutants that would otherwise fail to grow on fatty acids as 178 sole carbon source [22] . The molecular mechanism causing 179 this glucose-dependent repression of the transcriptional 180 activity of Pip2p and Oaf1p is unknown, but it may well be 181 that the Snf1p kinase is pivotal to this process, since a snf1 182 mutant strain demonstrates a dysfunctional peroxisome-183 proliferation phenotype (see below) [24] .
184
The body of evidence for the direct activation of Oaf1p by 185 fatty acids -or simple derivatives thereof -is gathering 186 weight. Oleic acid induction occurs rather quickly, with 187 mRNA of ORE-regulated genes accumulating already after 188 30 min in cells grown on fatty acids. Induction persists as long 189 as fatty acids are in the medium: in β-oxidation mutants such 190 as pox1Δ cells, fatty acids cannot be degraded and, 191 consequently, the signal persists for a more prolonged period 192 of time. It is also largely independent of protein synthesis. For 193 oleic acid induction to take place, only a single cellular 194 component needs to be synthesised, this being Pip2p, since in 195 cells containing abnormally high levels of Pip2p, enhanced 196 ORE-driven transcription persists even in the presence of 197 cycloheximide, an inhibitor of protein translation [9] . Func-198 tional peroxisomes as well as fatty acid β-oxidation are also 199 dispensable for this induction [9, 25] 
306
The Zn 2 Cys 6 factors of lower eukaryotes might represent the 307 equivalent of the nuclear hormone receptors since both classes 308 are regulated by a direct modulation of the transcription factor. 309 One significant difference remains, however, hormone recep-310 tors are only bound by lipid ligands able to traverse the 311 membrane, whereas zinc-cluster proteins can also interact with 312 hydrophilic compounds that pass through the membrane with 313 the help of specific transporters. The C 2 H 2 zinc-finger protein Adr1p was originally iden-316 tified as regulator of the ADH2 gene encoding alcohol 317 dehydrogenase II, but is now recognised as a global gauge 318 for carbon-source availability. This is particularly true for genes 319 whose protein products channel metabolites into acetyl-CoA 320 production. Adr1p-deficient mutants fail to grow on a variety 321 of non-fermentable carbon sources when these are supplied as 322 the sole carbon and energy source, including ethanol, glycerol, 323 and fatty acids, and are compromised for the typical 324 peroxisome proliferation instigated under the latter medium 325 conditions [24] . This has led to the suggestion that Adr1p acts 326 on several target genes encoding proteins with peroxisomal 327 functions.
328
First among them to be reported as being subordinate to 329 Adr1p was CTA1 encoding peroxisomal catalase [41] . Sub-330 sequent analyses of additional ORE-regulated genes for Adr1p Pip2p-Oaf1p by fatty acids.
383
As for the influence of Snf1p on Adr1p, it appears that 384 SNF1 is required for Adr1p to bind to its target promoters;
385
Adr1p's expression level is not reduced in the snf1Δ mutant 
413
In the cases of the INO1 and GAL1 genes whose 414 transcription is regulated by Adr1p-independent promoters, 415 the latter's' activation depends not only on histone-H3 416 acetylation by Gcn5p but also on phosphorylation by Snf1p 417 [60, 61] . Recruitment of Snf1p to these promoters is under-418 taken by the activation domains of specific transcription 419 factors regulating INO1 and GAL1. Hence, when it comes to 420 promoters abiding by Adr1p regulation, it seems reasonable to 421 propose that their additional dependence on Snf1p could 422 follow a similar pattern to the situation with INO1 and GAL1 423 in that Adr1p calls on Snf1p to remodel the chromatin around 424 which these promoters are packed.
425
UAS1s and OREs are often found in close vicinity, and 426 nucleosome maps of the promoter regions of POX1, POT1/ 427 FOX3, and CTA1 reveal that like the situation with UAS1s, 428 OREs similarly reside in nucleosome-free regions [58] . This 429 raises the issue of whether OREs are permanently bound by a 430 Pip2p-Oaf1p that must first be converted into an active 431 transcription factor in the presence of fatty acids. Although 432 electrophoretic mobility shift analysis (EMSA) exposed that 433 Pip2p-Oaf1p derived from glucose-grown cells binds to 434 OREs, it is not known whether this is replicable in vivo 435 under non-inducing conditions. At any rate, the two partners 436 are not excluded from the nucleus in the absence of an inducer 437 (our unpublished observation). However, given the fact that 438 Pip2p is barely detectable in the absence of oleic acid, the 439 physiological relevance of binding of the heterodimer to OREs 440 under these conditions is not clear to us. 
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678
To be able to grow on fatty acids as a sole carbon source, A. 
Mammals
695
The key regulator of peroxisome induction and proliferation 696 in mammals is the peroxisome proliferator-activated receptor α 697 (PPARα), a member of the nuclear receptor family [104] . 
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